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The vulnerabilities and health burdens of climate change fall disproportionately upon
lower income communities and communities of color. Yet the very groups who are most
affected by climate change impacts are least likely to be involved in climate adaptation
discussions. These communities face critical barriers to involvement including historical
disenfranchisement, as well as a sense that climate change is distant and not personally
relevant. Boundary organizations are increasingly playing an important role in bringing
science to bear on policy decision-making with respect to climate change adaptation, an
issue fraught with political and ideological tensions. Our project aimed to engage under-
represented communities in climate change adaptation decision-making using a neighbor-
hood consensus conference model developed and tested in several diverse districts of Saint
Paul, Minnesota. Our partnership, a ‘‘linked chain’’ of boundary organizations, devised a
neighborhood consensus conference model to present best-available climate data as tangi-
ble, place-based scenarios. In so doing, we made climate change ‘‘personal’’ for those who
remain outside of climate change planning discourses and opened an opportunity for them
to assess their community’s vulnerabilities and communicate their priorities for public
investment. Our neighborhood-based model built trust and social capital with local
residents and allowed us to bring new voices into conversations around climate change
adaptation concerns and priorities. We believe this work will have a long term impact
on local climate adaptation planning decisions.
 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Climate justice scholars have noted that climate vulnerabilities are distributed unevenly across races, ethnicities, classes,
ages, incomes and genders. Health burdens are likely to be higher in communities of color, disproportionately located in
urban heat islands with low tree canopy density and the prevalence of pavement (Jesdale et al., 2013). Similarly, the socioe-
conomic inequalities experienced by urban communities of color exacerbate exposure to climate change impacts such as
extreme weather events, environmental degradation, and subsequent labor market dislocations (Leiserowitz and Akerlof,
2010). Yet, climate adaptation discussions often include stakeholders who narrowly represent higher education, municipal
agencies and environmental NGOs. Residents representing populations most vulnerable to climate impacts are rarely
engaged in such conversations.
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but also in innovating methods to discuss and deliberate local adaptation with communities, especially with residents from
diverse racial, ethnic and socioeconomic backgrounds who may not perceive climate change as a threat. Our ‘‘linked chain’’
(Lemos et al., 2014) model of community based research brought together four partners: Macalester College, the Great Lakes
Integrated Sciences and Assessments Center (GLISA), the Science Museum of Minnesota (SMM), and the Saint Paul Mayor’s
Ofﬁce.1Our goal was to address the above described challenges by making climate adaptation ‘‘personal’’ for those who largely
remain outside of climate change planning discourses. We focused on the emotional, social and cultural values and practices
that impact public understandings of and responses to climate change. Through this project, we aimed to engage people of color
and those in lower income communities in this planning work, and mobilize people to take action on the community scale.
With support from a GLISA grant, we devised and tested a neighborhood consensus conference model in four districts of
Saint Paul, Minnesota, translating the best available climate data into tangible, place-based scenarios. We developed simu-
lations and stories that facilitated underrepresented publics in assessing vulnerabilities and prioritizing public investments.
We also hosted a follow-upmeeting with participants and City leaders in order to track the impacts of our work. Our ﬁndings
will contribute to the formation of the City of Saint Paul’s climate adaptation plan.
Our partnership demonstrated that boundary organizations can build trust and social capital by innovating a model of
public deliberation that brings new stakeholders into the conversation. We were able to leverage important climate infor-
mation, decreasing the transaction costs of communicating that information by going straight to residents. In the long term,
we believe we will make tangible changes to local climate adaptation planning decisions.Research context
Our project was driven by the knowledge that residents in Saint Paul, Minnesota will experience two profound parallel
shifts in the next thirty years: climate change and demographic transition. In addition to expected climate change related
impacts, the Twin Cities metropolitan area is projected to experience growing racial diversity and continued economic
and population growth. The Twin Cities Metropolitan Council’s forecast anticipates that the region will continue to be an
immigration gateway for the nation, with 43% of residents representing persons of color by 2040, including a signiﬁcant
number of international immigrants (Metropolitan Council, 2012). Similar demographic transitions are underway in other
Great Lakes cities. Climate adaptation planning must consider these projected demographic changes.
This project builds upon a preliminary phase of research involving Macalester College, the Science Museum of Minnesota
(SMM) and the Saint Paul Mayor’s Ofﬁce. In 2011, the SMM and the City of Saint Paul brought together a group of 20 local
stakeholders for a two-day workshop to chart out the implications and opportunities attendant with climate change adap-
tation. The SMM is a well-regarded local institution with decades of experience acting as a boundary organization straddling
the divides between science and the public, and facilitating the translation of ‘‘useful’’ science into policy. Macalester faculty
participated in this workshop. In their evaluation report of this event, SMM staff noted a lack of participation from minority,
immigrant and low-income residents. This project sought to address this absence by focusing on these groups.
Our project team was dedicated to fostering genuine deliberative processes. Yet, we were not naïve to the tensions impli-
cit in representing and translating credible yet uncertain information across science and society boundaries. While our rep-
utations aided us in building trust with communities, we remained reﬂexive and sensitive to the barriers of boundary work.
Our hope was to model a collaborative partnership that brought together social science researchers, informal science edu-
cators, community leaders and policymakers on climate adaptation planning.Literature review
The unevenness and unpredictability of how climate change will impact any speciﬁc community means there is no
top-down, one-size-ﬁts-all recipe for preparedness. Instead, community resilience depends on residents’ active involvement
in building capacity to collectively and creatively respond to adversity (Moser and Boykoff, 2013). Taking action on climate
change, however, is a low priority for most Americans. Even among those who cite a high level of awareness and concern, the
issue remains psychologically distant, intangible, and outside of everyday life concerns (Wolf and Moser, 2011). This may be
particularly true for people from low income or historically marginalized communities who face other stresses that can leave
little time or attention to deal with climate change. In addition, people in these communities tend to be disenfranchised and
excluded from environmental efforts, including tackling climate adaptation (Taylor, 2014). If taking action on climate change
is perceived as something for wealthy white communities, people outside this demographic are less likely to become
engaged.
Our project is situated at the intersection of two bodies of scholarship: (1) Science, Technology and Society (STS) research
on deliberation and participation; and (2) social and cognitive psychological research concerning the human perception and
communication of risks associated with climate change. Both strands of scholarship address a daunting social problem: how
to build greater civic capacity to comprehend, discuss and prioritize public investments in climate adaptation.1 Macalester College is a nationally recognized liberal arts college, known for a distinctive emphasis on global citizenship. The College has deep connections
with the diverse communities of Saint Paul, earned through decades of civic engagement.
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science and technology assessment. The STS interest in the concept of ‘‘participation’’ extends directly from the public’s
declining conﬁdence in the state’s managerial and expert-driven approach to framing science advice and policy decisions
(Laird, 1993; Dryzek, 1997; Rowe and Frewer, 2004). Deliberation theorists argue that deliberative processes can create both
‘‘better decisions and better citizens’’ because they increase informed decision-making and civic capacity (Hamlett and Cobb,
2006). Deliberation scholars have also examined how inequalities such as race, gender, and class impact deliberative pro-
cesses (Mansbridge, 1983; Young, 1996; Sanders, 1997). In particular, Abdel-Monem et al. have argued that traditional forms
of deliberation have failed to engage forms of emotive and affective storytelling that make dialogues more inclusive of
minority cultures and worldviews (2010).
STS scholars have developed and evaluated many technologies of deliberation that enable ‘‘real-life’’ examples of partic-
ipatory science’’. These include consensus conferences, citizen juries, participatory budgeting, science shops and deliberative
polls (Irwin, 1995; Sclove, 1995; Guston, 1999; Brown, 2006; Fishkin, 2012). Yet, much of this work has focused on citizen
appraisals of existing/imagined technologies and policy decisions, and has geared less toward developing new citizen-based
initiatives (Cass, 2006). In contrast, our research has developed a deliberative model that engages diverse citizens in devel-
oping an adaptation policy for their city.
As STS experiments with participatory science and technology policy have matured, scholars have turned their focus to
three connected areas of concern: (1) the ‘‘micropolitics’’ of deliberation (including issues of representation and inclusivity),
(2) tracking the macro policy impacts of mini-public deliberations, and (3) reassessing the role of substantive engagement. In
short this scholarship is concerned with who does the talking, how the discussion is structured and the effect of deliberations
on individuals and policy choices (Fishkin, 2012). The below section discusses how we build on each of these areas of
concern.
The STS literature on the micropolitics of participatory approaches is concerned with how issues are framed, the design
and facilitation of deliberative processes, the recruitment and motivation of participants, and the management of dissent and
consensus. The scholarship notes the affective and cognitive pathologies that occur in deliberative processes, including
polarization cascades. Scholars argue that these can be limited through a selection process that ensures panelists represent
the demographic patterns of the larger community, the use of professional facilitation, balanced information materials and
engagement of experts who represent a diversity of opinions (Hamlett and Cobb, 2006). Recent scholarship about the out-
comes of the U.S. National Citizens’ Technology Forum (2008) provide further insights into deliberative process design, in
particular the role of online tools and use of ﬁnancial incentives for motivating participation (Delborne et al., 2011;
Powell et al., 2011).
Those studying the micropolitics of deliberation have been deeply concerned about issues of representation and inclusiv-
ity. Deliberation organizers often aim for a demographic, rather than political, sampling of community members to ensure
the widest representation. Demographic categories are chosen for statistical purposes but often do not account for how iden-
tity, history and culture are shared by social groups whose members may transcend typical age, class and gender categories.
An inclusive deliberative process accounts for both demographic and social group representation. As such, there may be a
need to target certain social groups who have been historically underrepresented or excluded from conventional policy dis-
cussions. As Blue et al. argue ‘‘if we rely solely on demographic categories, we risk ignoring, and worst perpetuating, hier-
archies of social power’’ (2012: 144). Our research project builds on Iris Young’s work on urban decentered deliberation
in the context of urban neighborhoods where distinct cultures make linked deliberation necessary (1990). Hayward
describes Young’s argument that inclusive deliberation requires formal opportunities to speak, as well as diverse communi-
cation styles that include ‘‘other’’ ways of cultural knowing like music and dance (2008). By developing neighborhood dia-
logues on climate adaption, we are interested in engaging underrepresented voices who have important perspectives to add
to the adoption of new policy decisions.
Turning to the second issue, the macro policy impacts, STS scholars are concerned with measuring the impacts of delib-
eration on policy processes (Goodin and Dryzek, 2006). Advocates of deliberative polling have claimed that their work has
directly impacted policy at the state level, particularly on energy choices (Fishkin, 2012). There is a far greater challenge in
measuring the impacts of deliberation on national policy aimed at global challenges. For example, while the results of the
deliberation varied across sites, the organizers of WWViews concluded that it was extremely difﬁcult to connect citizen
deliberation with meaningful global policy pathways that inﬂuenced the behavior of policy makers and policy making bodies
(Rask et al., 2012). In contrast, we test if citizen deliberation has more ready application to local policy, especially when pol-
icy makers have a role in crafting deliberation goals.
Turning to the third issue, STS scholars have also been concerned about the substantive impacts on citizen learning that
come from deliberative exchanges. Herein, adopting a ‘‘substantive’’ approach to participation means that ‘‘citizens are
engaged as subjects rather than as objects of discourse’’ (Stirling, 2008: 272). They urge us to not only consider the direct
short-term policy impacts, but also the personal and social impacts of ‘‘learning, thinking and talking’’ together (Fishkin
and Luskin, 2005: 287). The ultimate aim of citizen-science deliberations is not to reach the ‘‘truth’’, or even agreement,
on the common good. Rather the goal is ‘‘to make explicit the plurality of reasons, culturally embedded assumptions and
socially contingent knowledge ways that can inform collective action’’ (Lövbrand et al., 2011: 479).
Our project employs techniques like scenario/foresight planning and multicriteria mapping. These approaches have the
potential to move beyond the forced delivery of consensus toward exploring policy pathways that nurture and respect con-
text sensitivity and social learning (Ogilvie, 2002; Burgess et al., 2007). However, one important limiting factor for climate
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Michael Carolan suggests, ‘‘If environmental scholars and practitioners hope to form meaningful deliberative spaces then
they must also work on reducing the epistemic distance of objects and processes under debate’’ (2006: 346). Carolan argues
that scholars must create tactile spaces where participants can see, taste, touch, smell and hear for themselves the phenom-
ena around which knowledge claims are being made (2006: 346). Our goal is to make climate adaptation ‘‘personal’’ through
the use of new models of affective engagement.
The above STS scholarship focuses on the opportunities, techniques and pitfalls of public deliberation models. In partic-
ular, STS researchers have focused on concerns about the micropolitics of representation and inclusion, the policy impacts of
deliberation and the substantive individual and social learning that results. In the case of climate change, STS scholars have
also argued that a ‘‘deﬁcit model’’ has failed to record how perceptions and participation is mediated by cultural, social, per-
sonal and place values (Lorenzoni et al., 2007; Sturgis and Allum, 2004; Irwin and Wynne, 1996). In order to address these
concerns, we connect the above STS literatures with a rich body of social and cognitive psychology scholarship that analyzes
how the American public understands and acts upon a sprawling range of information and opinions on climate change (ERB,
2012). Similarly, we draw from the research on climate visualization to imagine ways to replace the distant and abstract
images of climate change, such as ice ﬂoes and polar bears, with locally relevant landmarks and observations (Sheppard,
2012; Sheppard et al., 2011).
The STS literature documents one set of issues that confound the success of well-intentioned efforts at public/civic par-
ticipation. When it comes to climate change, the psychological literature documents a perhaps even more fundamental bar-
rier to public participation: widespread apathy and disengagement at the individual level. Recent research on perceptions of
climate change held by Americans conﬁrms that there is relatively high awareness and acknowledgement of the issue but
low salience. Polls conducted by researchers at Yale University and George Mason University found that though 66% of
respondents ‘‘think that global warming is happening’’ (Leiserowitz et al., 2012: 5), fewer than 12% have thought a lot about
the issue or feel extremely worried about it (Maibach et al., 2009). Lack of interest and apathy are especially prevalent among
younger generations (Miller, 2012). Paralleling this lack of cognitive and emotional engagement with the issue is a lack of
behavioral engagement; almost 90% of Americans report having never contacted a government ofﬁcial to urge action against
climate change (Maibach et al., 2009). European studies have drawn similar conclusions (Whitmarsh et al., 2012; Lorenzoni
and Pidgeon, 2006).
The research contends that climate change does not feel like a threat because the invisible, slowly unfolding problem is far
removed from everyday life (Hulme, 2009). Studies suggest that people base their understandings of a risk such as climate
change on their own personal, past experiences (Chowdhury et al., 2012; Lorenzoni and Pidgeon, 2006) and when personal
experiences are absent, the result is a lower affective sense of urgency (Marx et al., 2007; Weber, 2006; Akerlof et al., 2013).
Psychologists increasingly point to the missing affective risk response to climate change as a primary reason for Americans’
reluctance to explore the issue more deeply (e.g. Loewenstein, 2010).
Compounding this affective barrier to public engagement on climate change is the social fragmentation of opinion on the
issue. McCright and Dunlap have documented a growing ideological divide over belief in the threat of climate change (2011).
Those who initially sounded the alarm and offered scientiﬁc evidence have been challenged by highly skeptical and visible
political leaders. Such skepticism from political elite is a powerful inﬂuence on public opinion about climate change (Brulle
et al., 2012). When it comes to climate change, people are particularly prone to rely on opinion voiced by groups with whom
they feel closely aligned (Kahan et al., 2012). Because climate change is difﬁcult for Americans to personally experience, they
must rely more heavily on other cues, such as the opinion of others who are socially important to them, to form their under-
standing and opinion. This thus increases the tendency for social attenuation of the risk, to the extent that social cues indi-
cate uncertainty or widespread lack of concern.
Our project contributed to a new synergy between these ﬁelds in three ways. First, we utilized a consensus conference
model to examine diverse urban neighborhoods as our units of deliberation, rather than focus on city-wide engagement
which detracts from deeply investigating community contexts and barriers. Yet, we recruited participants so that we bal-
anced demographic and social group diversity. Second, we developed facilitation tools that enabled residents to visualize
and contextualize climate impacts with an aim toward making these topics personally relevant. Third, we have started to
track the impacts these dialogues have on policies, and the indirect social and institutional learning that may result for par-
ticipants and ofﬁcials. Through these careful steps, we aimed to demonstrate how ‘‘linked chains’’ of boundary organizations
can work together toward balancing participant autonomy to think, imagine, and creatively deliberate with the reality of
producing useful and actionable climate advice. Fig. 1 illustrates our boundary chain.
Project approach
Our project pursued multiple stages of research to develop and test our model over a two year period. Our 2013–14 GLISA
funding supported Stages 2–4.
Stage 1: Creation of ready & resilient primer
In the summer of 2013, we researched the impacts of climate change within the city of Saint Paul, and created a guide
titled ‘‘Ready & Resilient’’ with information about the impacts and how to prepare for residents of vulnerable communities.
Fig. 1. The project’s ‘‘linked chain’’ of boundary organizations.
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across Saint Paul, including local religious leaders, neighborhood leaders, non-proﬁt representatives, and city ofﬁcials. These
interviews helped us understand the relationships between diverse communities in Saint Paul and their environments. We
also worked with GLISA staff to consider the best ways to communicate the downscaled climate data. We sent this ‘‘primer’’
document to the participants of the consensus conferences, in order to give them a common background on the impacts of
climate change in Saint Paul. Our Community Partners and project advisors vetted the primer before distribution. Ready &
Resilient is available for viewing and download at www.macalester.edu/readyandresilient. This web resource also houses
templates and other documents used in the further stages of the project described in this report. This Guide has served to
be very popular, and at the request of community leaders we have distributed it beyond the original four districts that were
the scope of this 2014 project and to many different cities who hope to model it for their residents.Stage 2: Recruitment and training of community partners
We sited our consensus conferences in four districts in Saint Paul: Payne Phalen, Summit-University, the West Side, and
Macalester-Groveland (See Fig. 2).2 These were chosen in conversation with our project partners, particularly the Mayor’s
Ofﬁce, to reﬂect the changing cultural/ethnicity trends in Saint Paul and include voices that are traditionally underrepresented
in city or regional policy discussions. These were also districts that demonstrated different scales and levels of environmental
organizing and climate mitigation efforts. We were interested in exploring how different sources of identity, such as neighbor-
hood, cultural/ethnic, generational, or political, may have inﬂuenced the desire to engage of these topics and the success of
actions. For example, Payne Phalen is one of the most international neighborhoods in St. Paul, as a historic gathering point
for Swedish, Italian, and recently Hmong, immigrants. In contrast, the West Side neighborhood has the largest Hispanic com-
munity in the Twin Cities. Furthermore, Summit-University includes the historic ‘‘Rondo’’ community, a hub for St. Paul’s
long-standing African-American community.
As Fig. 2 suggests, the Macalester-Groveland district has a signiﬁcantly different demographic composition and higher
median household income that the other three districts. We included this neighborhood as an important contrast to the
others because it was where our institution is based and also is considered a pioneer of environmental stewardship in
the city. We were interested in examining how the consensus building process may differ in historically disenfranchised
neighborhoods with highly changing demographics, compared to an afﬂuent neighborhood with more stable demographics
and more experience with environmental organizing.
In the spring of 2014, with the help of local neighborhood district councils, we recruited a cohort of nine
neighborhood-based Community Partners. We recruited one to three partners from each of the four neighborhoods included
in the study. We did not seek out those with extensive environmental organizing experience. Instead, we focused on key
qualities and experiences we deemed essential to building bridges in each neighborhood. First, we chose Community
Partners who were known to be ‘‘nodes of connection’’ within their communities. Our partners had held leadership positions
and were well respected for their community involvement. Their credibility within the community was critical to opening
doors for our project. Second, all of our Community Partners had a long history in their neighborhoods, either from having
resided there for many years or through strong family connections. They were thus attuned to the needs and preferences of
community members. Finally, we chose partners who were tapped into at least one unique sub-community within their dis-
trict. For example, one Community Partner in Summit-University worked with high school youth while another was a mem-
ber of the local business association. These unique connections within the community helped us recruit participant cohorts
that reﬂected the diverse backgrounds and interests of each district.
Our Community Partners each received a $500 honorarium for their assistance with the project. In return, they were
required to attend a Community Partner training at the Science Museum three months in advance of the summer meetings,
and to support the recruitment and facilitation for those consensus conferences. The goal of this training was to introduce
the aims of the project, provide background on local climate change projections, and present a set of local impact scenarios
for discussion. Community Partners introduced their districts to each other, which provided a colorful learning exchange2 Our GLISA grant provided funding for three communities. Macalester College supported the fourth site.
Macalester-
Groveland
Payne 
Phalen
Summit-
University
West 
Side
Population 19,533 27,206 17,002 14,959
Median Household Income $74,078 $43,170 $42,920 $45,227 
% Below Poverty Line 9% 28% 23% 23%
Race/Ethnicity
White 90% 43% 46% 45%
Black or 
African 
American
2% 14% 35% 12%
Hispanic 
or Latino
3% 13% 5%      31%
Asian or 
Pacific 
Islander
3% 25% 10% 8%
Fig. 2. Scope of project.
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Partners to devise unique recruitment strategies for each of the four communities.
Stage 3: Summer consensus conferences
In the next stage of research, we planned and conducted four neighborhood consensus conferences with the help of our
newly trained Community Partners. We collaborated with our Community Partners to recruit participants, secure local
venues and convene the meetings. Community Partners used community speciﬁc knowledge, contacts, and preexisting con-
nections to help us recruit a diverse group of participants for each neighborhood. A sample of 15–17 participants was chosen
for each site, reﬂecting neighborhood census data. Our GLISA grant allowed us to provide participants with a $50 stipend for
taking part in the consensus conference.
Each neighborhood had a customized application process, designed based on the input of the Community Partners. In
Macalester-Groveland and Payne Phalen, we posted ﬂiers, sent the information out in the local district council newsletter,
and advertised via word of mouth. Approximately 25–30 people applied to participate in each of these conferences. We
chose participants based on demographic information, and based on why the applicants stated they wanted to participate
in the conference. In comparison, for the West Side and Summit-University, rather than invite the general public to apply,
our Community Partners actively recruited people within their social networks and within the demographic parameters
of the neighborhood. We did not go through a selection process in these neighborhoods because our Community Partners
recruited a speciﬁc number of individuals and directed them to ﬁll out an application. We accepted everyone who ﬁlled
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ing because it was based on the strong preferences of our Community Partners, and we respected their deep knowledge of
what worked best for their communities. In particular, they wanted to take the lead on recruitment because of concerns that
their friends and neighbors have become turned off to ‘‘research’’ projects that seemed extractive of their ideas, and at times
bodies, that returned little beneﬁt to communities. They were also concerned that they would erode their own social capital
if they encouraged people to apply, but then these applicants were turned down through a randomized process.
Across the four communities, our participants represented diversity across many registers. Our meetings hosted people
from a broad range of age, income levels, and racial and ethnic backgrounds (See Fig. 3). Participants also varied in the
amount of time they had spent in their neighborhood; some had lived for decades in the same home while others were
new to the neighborhood. Finally, participants came from diverse educational backgrounds and types of employment and
were engaged with a wide variety of community-based organizations such as faith and justice groups, youth organizations,
and local businesses.
We chose locations for each meeting in consultation with our Community Partners. These venues included a local coffee
shop, a neighborhood library, a meeting space on the Macalester College campus, and a local nonproﬁt’s conference room.
Once again, we deferred to our Community Partners on the venue since they knew best where local residents would feel
most comfortable meeting. We also scheduled these meetings in the evenings, from 4 to 8 pm, so that it was possible to meet
the demands of the work day for participants. We also catered a meal from a local restaurant that we were told was a neigh-
borhood favorite.
SMM staff co-facilitated each of the four-hour conferences. The research team worked with Community Partners to
co-create scenarios that were relevant to each neighborhood and reﬂect deep, local knowledge. We elicited information
about everyday concerns, landmarks, activities, and events that hold important meaning. In designing these conferences,
we also considered roadblocks to building civic participation in these communities. We gave participants the charge to gen-
erate a list of shared concerns and actions that provided guidance to the district council and city ofﬁcials about how we pre-
pare and plan for the impacts of climate change. We drew on the emergent literature on climate change visualization to
create the tools and activities utilized during the conferences (Sheppard et al., 2011). In order to prime participants, we cre-
ated a photo montage simulating a 10 day heat wave in Saint Paul, and used actual news footage from the Chicago heat wave
of 1995 in order to make climate change and its impacts more visceral and tangible for participants, reducing psychological
distance from the topic.
At the conference, participants partook in the following activities in this order:
 Mapping Activity: Participants were encouraged to identify locations on a map that they felt made the community unique
(‘‘Place 3 dots on the map representing things or locations that make this area unique. Also place a dot on your favorite
‘hidden gem.’’’) This map served as a tool for thinking about how local landmarks and institutions may serve as resources
during extreme weather events. This activity also served as an icebreaker, and helped build trust and a sense of commu-
nity among the participants.
 Presentation: A brief informational climate change presentation highlighted how the Minnesota climate has already chan-
ged and is expected to change in the near future. The presentation was a refresher on the information in the Ready &
Resilient guide.
 Heat Wave Discussion: Participants viewed videos, including a narrated photomontage and news footage from the deadly
1995 Chicago heat wave. The videos were meant to elicit a visceral sense of the impacts of climate change in Saint Paul.3
 Concerns Discussion: Participants discussed their concerns about the potential impacts of extreme weather events in small
groups, and then reported these concerns back to the larger group. As a part of this discussion, participants also discussed
which populations are especially vulnerable to these impacts in their neighborhoods, as well as potential solutions and
actions they could take to address the impacts.
 Prioritized Actions: The meeting concluded with a discussion of the solutions needed to address the local impacts of cli-
mate change. We asked participants at each table to generate a list of the actions they thought should be taken to protect
their community. These actions could be at the scale of the individual, the community (neighborhood groups, local dis-
trict council groups), or city government. After all tables had shared their lists, each individual was invited to indicate
their top three priority actions by placing stars on the larger list at the front of the room.
Stage 4: Reporting back
After our events concluded, we brought our data back to Macalester College and wrote a summary report of our ﬁndings
from each conference. We solicited feedback from participants and our Community Partners on these drafts. We shared these
reports with the four district councils, and in some cases presented our ﬁndings in person at District Council board meetings.
In one district, this report has already supported a grant application to a nationally recognized foundation to further the
work we began.3 Photomontage is available at https://www.youtube.com/watch?v=NtPTUJiggGQ&feature=youtu.be. The news footage we used came from a NBC broadcast
http://abcnews.go.com/Archives/video/July-16-1995-hundreds-die-heat-wave-10323044.
Fig. 3. Participant demographic diversity across all sites.
R. Phadke et al. / Climate Risk Management 9 (2015) 62–76 69Stage 5: Follow-up meeting with city leaders
In September 2014, we convened a meeting that brought together representatives from the four conferences with key
public ofﬁcials, including agency heads and Mayor Chris Coleman. The follow-up meeting served two purposes. First, it
enabled residents from our initial neighborhood groups to share their ﬁndings with each other, and second, it allowed local
residents to present these ﬁndings to an audience of policymakers for their reactions. Community Partners from all four dis-
tricts were also present at this meeting. In our exit conversations and evaluations, we learned that the chance to meet and
exchange ideas with strangers from other parts of the city who had experienced the same workshop was particularly mean-
ingful. One resident from the Macalester-Groveland district remarked to a member of our project team that it was sobering
to realize the kinds of economic and social issues residents on the other side of the city were dealing with compared to their
own district.
Project ﬁndings
In this section we report on the areas of convergence and divergence that emerge when we compare the adaptation
priorities that emerged across these communities. We also share the feedback we received from participants. Finally, we
discuss the ways in which our engagement model is different from standard deliberation approaches.
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Participants converged on their understanding of who in their communities is vulnerable to the local impacts of climate
change. These included the elderly, children, people with low or ﬁxed income, people of color, people living alone, people
with disabilities, renters, the homeless, and pets. Participants across communities also noted the importance of reinvigorat-
ing social networks. They recognized the importance of strong social networks in keeping neighbors safe and healthy, espe-
cially in times of emergency. One participant stated, ‘‘At some point, we are going to really need each other in a big way, and
[I] want to get to know [my] neighbors.’’ Participants across all four communities also expressed a desire to increase educa-
tion, communication and training – toward emergency preparedness and knowledge of what to do in an emergency.
However, there were also several points of divergence among the communities in terms of action priorities. The bar
graphs in Fig. 4 document priorities by meeting group. The Macalester-Groveland meeting was our ﬁrst meeting (and pilot)
in June, and the participants did not categorize their priorities by scales of action. We added this deliberative feature to the
other three sites. In order to effectively compare Macalester-Groveland to the other sites, we categorized the actions they
suggested post hoc.
These areas of divergence broke down in the following ways. In Macalester-Groveland, residents focused on technological
solutions, especially solutions centered on energy infrastructure. We believe this in part was the results of having more par-
ticipants with higher levels of educational attainment (MS and PhDs), as well as having more participants who worked in
STEM ﬁelds. These residents also emphasized the importance of localized, accessible knowledge about emergency prepared-
ness, as well as education and communication about climate adaptation as a whole. Like Macalester-Groveland, the West
Side participants also expressed a need for accessible education for a wide audience, but emphasized a desire to have engag-
ing, easy to understand information in multiple formats and languages. The West Side participants also placed a larger
emphasis on community development, and investing in strong neighborhood connections. Above all, West Side participants
were focused on inclusivity, safety, and security. Inclusivity meant that the types of facilities or services that are created for
readiness and resilience are prepared to welcome the full diversity of theWest Side. They proposed actions were primarily at
the neighborhood/community scale.
The group that emerged as most distinctive was Summit-University, our predominantly African-American group. Here,
residents focused on the potential of a Hurricane Katrina-like situation, ﬁnancial stress, health and well-being concerns,
and impacts on daily activities. Residents advocated for updating power infrastructure, with affordability as a driving theme
throughout the conversation. While they focused on the need for community liaisons and community driven actions, indi-
cating a strong desire to have agency in the decision making process, the scope of actions these residents proposed were
primarily at the city/regional scale. Some of these same concerns were echoed in the Payne Phalen district. Important themes
included the importance of alleviating the ﬁnancial burden of adaptation, safety and health concerns, as well as assuring
community quality of life. Residents primarily proposed actions at the neighborhood and city level.
While it is important to highlight areas of divergence across these communities, we want to note that it is almost more
important to acknowledge the many areas of convergence because it is normally assumed that such different communities
will not share concerns or ways to act in the face of such enormous challenges. In fact, we found great evidence for shared
concerns and modes of action. Among the shared priorities was the need for more education and for rebuilding the social
fabric of communities across the city. It is also important to observe that none of our communities focused on the house-
hold/individual scale of action. This is an interesting observation given the tremendous attention in the popular media about
individualizing action (‘‘what can you do’’) through consumer purchases and household remedies like changing lightbulbs
and planting trees.Participant feedback
In order to help us gauge whether our goals were met, at each conference we collected pre and post-meeting surveys to
understand any changes in knowledge or attitudes. Our post-meeting surveys demonstrated that participants’ understand-
ing of climate adaptation increased, as did their conﬁdence in their ability to take action; for example, 89% of the predom-
inantly African-American participants from the Summit-University district responded in the post-meeting survey that they
felt they now have more of the information they need to reduce the local impacts of climate change. Across all four commu-
nities, our post-meeting surveys and evaluations indicated that participants left the meetings feeling hopeful about climate
change preparedness and with an increased intention to remain engaged in climate adaptation efforts.
Participants at the Macalester-Groveland meeting felt that the meeting offered new information that participants can
bring ‘‘back to my family and educate whomever I know (people at work).’’ One participant said that the meeting ‘‘really
open[ed] my eyes to the problem.’’ Participants appreciated that the meeting ‘‘engaged a diverse group in discussion and
solutions (youth, elder, etc.)’’ and provided monetary incentives to honor participants’ time. Participants said they were
encouraged to share their personal stories.
A majority of the participants from the West Side conference felt that the meeting offered new information, and ‘‘helped
provide a background and context for understanding the needed actions.’’ One participant said that the meeting generated
‘‘a sense of hope.’’ Participants appreciated that throughout the meeting, ‘‘everyone had a voice,’’ that there was an oppor-
tunity to ‘‘interact with a diverse group of people,’’ and that ‘‘we developed a sense of community.’’ The overall feeling at the
Fig. 4. Priorities by districts.
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city representatives and felt their ideas were being heard and would impact future planning.
At the Summit-University conference, a majority of participants felt that the workshop was a valuable experience as it
was a great opportunity to ‘‘hear ideas from a wide range of people in the immediate community.’’ Many noted that the
workshop was ‘‘useful to share ideas and knowledge.’’ Participants appreciated different aspects of the workshop. They said
that ‘‘the mapping exercise built familiarity and comfort’’. Others stated that it was ‘‘valuable for me to understand that I’m
not alone in my uncertainty on how to help’’, that it was ‘‘important to learn the effects climate change already has and will
have on the future of my community,’’ and that ‘‘we came together as a community and reinforced the need to take action.’’
Many participants also felt strongly that the discussion of potential actions to address the impacts of climate change ‘‘could
have developed more with more time.’’
At the Payne Phalen conference, residents wanted to make sure that the results of the meeting were actually considered
by decision makers at the district and city level, and were appreciative of the opportunity to meet and communicate about
climate change preparedness. One participant stated that ‘‘I got a taste of what can happen when people come together and
it’s a rare thing. It doesn’t happen every day. You don’t get ten people from the surrounding community to share their
thoughts in a communal way. . .We’re isolated from each other so this has been kind of cathartic for me just to see what other
people think.’’ Another participant stated that ‘‘[The most valuable aspect of today’s meetings was] making the impact of
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having a say in what’s going on is really meaningful.’’
Across all four meetings, feedback comments suggest that participants left our meetings with a better understanding of
the local impacts of climate change, a stronger sense of the issue as a personal priority, and a higher motivation to stay
engaged, learn more, and take action. Several, particularly in the Summit-University neighborhood, felt they experienced
important ‘‘eye-opening’’ moments that ‘‘made the impacts more personal’’. These data points strongly suggest that our
place-based visualizations and our interactive exercises succeeded in lowering the psychological distance of climate change.
In addition, we were pleased to note the positive outlook that several participants shared in their verbal comments. The psy-
chological literature suggests that hope is a key ingredient of further engagement. Lowering the psychological distance and
raising the urgency of climate change may lead to inaction and apathy if it is not balanced by optimism that the problem can
be successfully addressed (e.g., Moser, 2007).Our deliberative model
Standard deliberative models include distributing issue guides and engaging residents in interactive workshops. Our
model is distinctive because with the support of GLISA staff, and scientists from our advisory board, we translated opaque
data and policy into locally relevant climate information. We also designed scenarios and visualizations that made the issue
tangible and real to residents who offered up to us that this issue had largely remained off their radar until they participated
in these meetings. Our work was also done in direct partnership with policy makers, so there was a ready and attentive audi-
ence for our ﬁndings.
Despite these above markers, we ﬁnd that the most unique aspect of our model is the way we engaged Community
Partners at an early stage in developing these workshops so that they were appropriate and meaningful to local residents.
In addition, by providing ﬁnancial support to these partners to do this work, we showed that we respected their time and
expertise and created accountability on both ends of our relationship to keep our shared goals in mind throughout the pro-
ject. As we note in the following section detailing ‘‘Lessons Learnt’’, these relationships were not always easy, yet they were
vital to our success.
Our work is also unique in that our commitment to learning from, and supporting, these communities did not end with
these workshops. With follow-up funding from a 2014–15 GLISA grant, in May 2015 we sponsored a city-wide climate resi-
liency workshop that included a panel with our 2014 Community Partners. In Summer 2015, we are performing interviews
with all of our Community Partners, and surveys of all participants, to better understand the kinds of social and institutional
learning that resulted from the deliberations and what more they and we can do to support our overarching goals. We will
ask how their experience has impacted their knowledge and engagement in climate change issues, as well as their interest in
further participating in city planning decisions. We will also interview City ofﬁcials who participated about how the
deliberative dialogues impacted both short-term policy decisions as well as opportunities for more long-term institutional
learning about participatory planning.
With our additional GLISA funding, we have also launched a small demonstration project fund to catalyze local actions.
Through small grants in the range of $1200–2500, we are supporting projects in these communities on the key concerns that
emerged through our 2014 work. Funded projects include two distinct programs for engaging youth in Summit-University,
as well as mapping potential cooling centers in Payne-Phalen. By supporting and tracking all of these efforts, we hope to con-
tinue to build our boundary chains out to include even more organizations and greater numbers of residents so that we learn
what works. This newest phase of work also extends the typical deliberative model to include follow-up efforts that further
engage those who have been newly brought to the table toward activating lasting change.Lessons learnt
This complex project has given us a lot to think about across many domains, including the gains from this research to our
Community Partners and our own institution. This section reﬂects on four major themes: barriers to participation for resi-
dents, working with government entities, building trust with partners, and the value of this kind of work for undergraduate
institutions.
Our project found evidence that signiﬁcant barriers to participation exist for residents from diverse and lower-income
communities. In this section, we connect these observations to the ﬁndings in the STS and psychological literatures. The ﬁrst
barrier we noted is the tendency for people in vulnerable communities to face a range of other stresses, such as economic
worries, which leave little time or attention to deal with a psychologically distant threat such as climate change. A number of
our participants and Community Partners noted that our stipends and honoraria were critical in enabling them to attend our
meetings and participate in our project. We also found conﬁrming evidence that members of historically marginalized
groups continue to battle disenfranchisement from the larger environmental movement, as well as from more local environ-
mental efforts. Scholars have noted that traditional environmental groups have predominantly targeted the white and priv-
ileged for employment, membership, and campaigns or activities (Taylor, 2014). In our project, we noted that the community
with the highest income and lowest racial and ethnic diversity (Macalester-Groveland) had also enjoyed the strongest his-
tory of environmental innovation and leadership. Residents in this community expressed greater conﬁdence in their ability
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past environmental successes and also expressed less certainty that their communities would be able to adequately prepare
for local climate impacts. Residents in these communities furthermore voiced frustration at their lack of access to informa-
tion about climate change impacts and preparedness. Our results conﬁrm that individuals in these communities tend to be
less aware of effective actions for community resilience.
Our research further conﬁrms that lower income communities tend to have fewer personal and community resources to
draw upon for preparedness, making some adaptation measures difﬁcult to achieve. For example, while residents in the
more afﬂuent Macalester-Groveland neighborhood cited community solar gardens as one of their preferred local solutions,
residents of the historically lower-income and African-American Summit-University group instead focused on how the high
expense of air conditioning might put relief out of reach for community members during a heat wave.
Our GLISA project broke down many of the barriers to engagement with climate change adaptation faced by diverse com-
munities. We learned that it is critical to provide a ﬁnancial incentive for participation, to locate meetings at popular places
where participants lived, and to plan the meeting times carefully so as not conﬂict with work schedules. Sending participants
a copy of Ready & Resilient prior to the meeting gave most a background understanding of climate change and its local
impacts. This supports the ﬁndings represented in the public deliberation literature, especially the need to innovate discus-
sion techniques that incorporate minority worldviews and day-to-day realities (Carolan, 2006; Abdel-Monem et al., 2010).
Our ﬁndings also underscore the importance of creating visualizations and place-based scenarios that connect climate
change to everyday lived experience (Sheppard, 2012). Of the many psychological barriers to engagement with climate
change, perhaps the most basic and pervasive is the sense of psychological distance from the issue. Our place-based scenar-
ios effectively helped people forge a personal link to climate change and its impacts. The visualization tools we employed
aided in the construction of meaning for a problem that is otherwise perceived as far away, impersonal, and not urgent.
Finally, our focus on local effects, particularly the human health impacts of heat waves and other extreme weather events,
underscored that climate change is not just an ‘‘environmental’’ risk, but a risk to individual and community health and
well-being (Myers et al., 2012).
The immensity and hopelessness that many people feel about the issue of climate change has often been cited as a barrier
to engagement (e.g., Lorenzoni et al., 2007; Moser, 2007). This may be exacerbated for people who have lower agency to
effect change in their personal circumstances, for example people in low-income or marginalized communities. We were
pleased that participants in our meetings were nearly universal in their expressions of optimism and hope around their com-
munity’s ability to prepare for climate change. Though their eyes had been opened to the bad news, our project also encour-
aged them to assess their community’s strengths and to brainstorm paths to a more resilient future.
Psychologists have long documented that people’s opinions are strongly inﬂuenced by the opinions of others around them.
Though our project reached only a small number of people in each of the four districts, our participants’ new interest in climate
issues will almost certainly have a ripple effect in their neighborhoods. Few people, outside of those who consider themselves
‘‘alarmed’’, talk about climate change with others, and many ﬁnd it uncomfortable to express their concerns about the issue
with friends or family. At our community meetings, participants witnessed ﬁrst-hand that concern about climate change is,
in fact, quite prevalent. Many expressed relief and appreciation to hear that others were concerned and desiring action.
They left the meeting feeling part of a larger community of people who care about climate adaptation, and with a sense that
concern is warranted and normal. We hope these newly engaged community members will be a catalyst for changing social
norms around climate change action. In addition, our Community Partners have become strong opinion leaders on the
issue – they are willing to talk to friends, family, and neighbors and urge others to join in community efforts. This kind of
opinion leadership is essential in combating the lack of action on climate change (Roser-Renouf et al., 2014).
Our project also provides important lessons for working with government entities and constituents. The STS literature, in
particular, notes the importance of linking deliberation with policy outcomes (Goodin and Dryzek, 2006). Yet, these studies
often provide little insight for negotiating how those outcomes are produced and the role of scholars in translating commu-
nity desires into programming or policy change. We learned through our work that this kind of collaboration requires careful
balance and good communication. Saint Paul Mayor’s Ofﬁce staff have been exceptional partners. From the outset of the pro-
ject, they were eager to hear the concerns and needs of residents as they embarked on a new stage of climate change adap-
tation planning. The City also saw our project as an opportunity to build stronger communication networks with and within
hard to reach communities. However, at the same time, City staff expressed concern that our consensus conferences, while
designed to offer residents the opportunity to communicate suggestions and priorities to local decision makers, might create
expectations or demands for programs or infrastructure updates to which the City is not yet prepared to respond. Early in the
project we recognized a tension between encouraging our participants to come up with unconventional, cutting-edge solu-
tion suggestions while also respecting the concerns of our partners in City government. We resolved this tension by holding
regular meetings, in person or by phone, with our City collaborators. We also structured our ﬁnal meeting, with agency lead-
ers and the Mayor, as a collaborative effort where residents could hear about how the planning process will work and share
their ideas about next steps. This meeting was remarkably successful, with more than half of the participants returning even
though no ﬁnancial incentive was provided. We also received glowing feedback from the agency leaders about the oppor-
tunity to speak directly with constituents on this issue.
When we ﬁrst began our research process, we did not realize the great extent to which trust and relationship building
would be instrumental to our work. This is also an under-theorized aspect in the scholarship on facilitating public deliber-
ation. The residents living in the lower income communities and communities of color in Saint Paul have been the target of
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be studied and receive little tangible beneﬁt in return. We spent a great deal of time building relationships with the com-
munities we worked with, ﬁrst by working through the local district councils, and second by forging strong connections with
our Community Partners. These partnerships ensured that our project not only addressed important research questions but
also contributed to the community and beneﬁtted individual participants in a meaningful way. Furthermore, it became clear
during our summer meetings that residents of historically marginalized communities were skeptical of ‘‘outsider’’ efforts
and much more likely to trust people from their community. Many residents from the West Side and from
Summit-University came to our summer meeting for the sole reason that a Community Partner – a trusted friend, neighbor,
or fellow community member – had personally invited them. Our project shows that the best way to bring new communities
to the planning process is to collaborate with and support trusted members of those communities.
Finally, our project demonstrates the value of, and opportunity for, undergraduate institutions to play a role in support of
climate adaptation planning. Universities and colleges are often perceived as ‘‘ivory towers’’ operating at great distance from
community concerns. In contrast, Macalester College has had a longstanding commitment to supporting local organizations,
through course projects, internships and off campus work study. Our commitment to ‘‘service to society’’ is well known as
one of the pillars of our institution. We also have thousands of alumni working in social service organizations throughout the
metropolitan region. We built from this foundation of goodwill to create even deeper, trusting relationships with local stake-
holders. At the outset of our project in 2013, we approached our staff in the Civic Engagement Center and brainstormed
where we had allies in the city and started interviewing and recruiting efforts with those individuals. Using a snowball
approach and social networking techniques, we built out our connections from here.
We were also able to provide valuable mentoring for our undergraduate students in community-engaged scholarship. The
students that worked with us on this project, including one of the co-authors of this article, were given an unusual chance to
forge new local roots. Each of our four students was assigned to be the point person for one of our communities. They were
charged with researching the history, understanding the human and physical geography, and learning a bit about the com-
munity’s unique culture, stories, and people. Our students also worked directly with our Community Partners, handling
much of the phone and email communication and organizing and attending in-person planning meetings (held often in local
coffee shops.) Through this experience our students developed strong attachments to ‘‘their’’ communities. Our Community
Partners also served a unique mentoring role for the students and helped them understand our project through the lens of a
concerned local resident.
Conclusion
Through this project, we overcame barriers to participation and engaged communities that are often excluded from the
climate change adaptation planning process. We sought to make climate change personal for those outside traditional plan-
ning discourse, and our model successfully invited otherwise disenfranchised communities/individuals into engagement on
climate change adaptation.
Our ‘‘boundary chain’’ partnership was a great example of the ‘‘synergistic’’ working together of different kinds of bound-
ary organizations. We did, however, also experience some of the difﬁculties and tensions that can arise in the desire to create
mutual accountability and meet the needs of all partners. The fact that we were able to build strong trust and legitimacy
within the districts we partnered with is in large part due to the involvement of our Community Partners and the large
investment we made in relationship building. This also exempliﬁes the importance of boundary organizations in building
bridges to otherwise hard-to-reach communities, who may not be connected to (or have trust in) traditional science/knowl-
edge brokers. The enthusiastic response of our participants and their continued desire to be involved demonstrates that we
effectively fostered new networks of engaged ‘‘users’’ of climate information. This was particularly important in the case of
our partners in the Mayor’s Ofﬁce who at the outset of the project expressed an interest in connecting to, and enlisting, those
residents who they had been unable to engage through more traditional public outreach efforts.
Our work continues to gain momentum as we deepen and extend these efforts. In the next stage of our project we are
re-engaging our cohort of Community Partners to respond to two converging themes that emerged across the four commu-
nities: the desire for more education and reinvigorated social networks. To address the desire for climate change education,
we sponsored a second full-day climate change preparedness training in May 2015 and opened it to residents from all 17
Saint Paul districts. We are also revisiting the Ready & Resilient guide so that it can be distributed to all Saint Paul residents.
Finally, in response to requests from our Summer 2014 participants, we put together a model ‘‘modern’’ climate disaster kit
that participants assembled at our May training and for which instructions will be available on the Ready & Resilientwebsite.
To address communities’ concerns for strengthening neighborhood networks we created a small action/demonstration
fund (‘‘pilot projects’’) for those who participated in either 2014 or 2015 trainings or community meetings (a pool of over
100 people). Saint Paul residents proposed ideas for forging and rebuilding the social networks that undergird community
resilience in the face of climate change impacts. We selected among the most promising ideas, and now work to support
them, record their efﬁcacy and understand outcomes. Demonstration project grants will address the many barriers faced
by lower-income neighborhoods and communities of color described in this article.
We approach this next project stage with a renewed appreciation for the collaborative partnerships that have allowed us
to bring new voices into conversations around climate change adaptation planning. We believe our work, along with other
bridge-building efforts by boundary organizations, can have a long term impact on local climate adaptation decision-making.
R. Phadke et al. / Climate Risk Management 9 (2015) 62–76 75Acknowledgements
The authors wish to thank the other members of the research team. This includes student researchers Akilah
Sanders-Reed, Olivia Nelson, and Gabby Queenan; Robert Garﬁnkle and Pat Hamilton from the Science Museum of
Minnesota; and Anne Hunt and Pa Vang-Goldberg from the Saint Paul Mayor’s Ofﬁce. We also wish to thank our
Community Partners from each of the four districts for their valuable insight and contributions to the project. We also
acknowledge the support we received from district council representatives from each of the four neighborhoods. Finally,
we thank our partners at GLISA, particularly Dan Brown and Beth Gibbons, for supporting our work.References
Abdel-Monem, T., Bingham, S., Marinic, J., Tomkins, A., 2010. Deliberation and diversity: perceptions of small group discussion by race and ethnicity. Small
Group Res. 41 (6), 746–776.
Akerlof, K., Maibach, E.W., Fitzgerald, D., Cedena, A.Y., Neuman, A., 2013. Do people ‘‘personally experience’’ global warming, and if so how, and does it
matter? Global Environ. Change 23, 81–91.
Blue, Medlock, G.J., Einsiedel, E., 2012. Representiveness and the politics of inclusion. In: Rask, M., Worthington, R., Lammi, M. (Eds.), Citizen Participation in
Global Environmental Governance. Earthscan, New York.
Brown, M., 2006. Survey article: citizen panels and the concept of representation. J. Political Philos. 14 (2), 203–225.
Brulle, R.J., Carmichael, J., Jenkins, J.C., 2012. Shifting public opinion on climate change: an empirical assessment of factors inﬂuencing concern over climate
change in the U.S., 2002–2010. Clim. Change. http://dx.doi.org/10.1007/s10584-012-0403-y.
Burgess, J., Stirling, A., Clark, J., Davies, G., Eames, M., Staley, K., Williamson, S., 2007. Deliberative mapping: developing an analytic-deliberative
methodology to support contestedscience-policy decisions. Public Understanding Sci. 16, 299–322.
Carolan, M., 2006. Ecological representation in deliberation: the contribution of tactile spaces. Environ. Polit. 15 (3), 345–361.
Cass, N., 2006. Participatory Deliberative Engagement: A Literature Review. Working Paper from School of Environment and Development. Manchester
University, Manchester, UK.
Chowdhury, P.D., Haque, C.E., Driedger, S.M., 2012. Public versus expert knowledge and perception of climate change-induced heat wave risk: a modiﬁed
mental model approach. J. Risk Res. 15 (2), 149–168.
Delborne, J.A., Anderson, A.A., Kleinman, D.L., Colin, M., Powell, M., 2011. Virtual deliberation? Prospects and challenges for integrating the Internet in
consensus conferences. Public Understanding Sci. 20 (3), 367–384.
Dryzek, J.S., 1997. The Politics of the Earth: Environmental Discourses. Oxford University Press, Oxford.
ERB Institute and Union of Concerned Scientists. 2012. ‘‘Report of the Workshop on Climate Communication. Increasing Public Understanding of Climate
Risks & Choices: Learning from Social Science Research and Practice.’’ http://erb.umich.edu/blog/2012/05/23/report-of-the-workshop-onclimate-
communication/.
Fishkin, J.S., 2012. Deliberative Polling: Reﬂections on an ideal made practical. In: Geissel, B., Newton, K. (Eds.), Evaluating Democratic Innovations.
Routledge Press, New York.
Fishkin, J.S., Luskin, R.C., 2005. Experimenting with a democratic ideal: deliberative polling and public opinion. Acta Polit. 40, 284–298.
Goodin, Robert., Dryzek, John., 2006. Deliberative impacts: the macro-political uptake of mini-publics. Polit. Soc. 34 (2), 219–244.
Guston, D.H., 1999. Evaluating the First U.S. Consensus Conference. Sci. Technol. Human Values 24 (4), 451–482.
Hamlett, P.W., Cobb, M.D., 2006. Potential solutions to public deliberation problems: structured deliberations and polarization cascades. Policy Stud. J. 34
(4), 629–648.
Hayward, B., 2008. Let’s talk about the weather: decentering democratic debate about climate change. Hypatia 23 (3), 79–98.
Hulme, M., 2009. Why We Disagree about Climate Change: Understanding Controversy, Inaction and Opportunity. Cambridge University Press, Cambridge,
UK.
Irwin, A., 1995. Citizen Science. Routledge Press, London.
Irwin, A., Wynne, B., 1996. Misunderstanding Science. Cambridge University Press, Cambridge.
Jesdale, B.M., Morello-Frosch, R., Cushing, L., 2013. The racial/ethnic distribution of heat risk-related land cover in relation to residential segregation.
Environ. Health Perspect. 121 (7), 811–817.
Kahan, D.M., Peters, E., Wittlin, M., Slovic, P., Ouellette, L.L., Braman, D., Mandel, G., 2012. The polarizing impact of science literacy and numeracy on
perceived climate change risks. Nat. Clim. Change. http://dx.doi.org/10.1038/NCLIMATE1547.
Laird, F., 1993. Participatory analysis, democracy, and technological decision making. Sci. Technol. Human Values 18, 341–361.
Leiserowitz, A. and K. Akerlof. 2010. Race, ethnicity and public responses to climate change. Yale University and George Mason University. New Haven, CT:
Yale Project on Climate Change.
Leiserowitz, A., E. Maibach, C. Roser-Renouf, and J. D. Hmielowski. 2012. Climate change in the American Mind: Americans’ global warming beliefs and
attitudes in March 2012. Yale University and George Mason University. New Haven, CT: Yale Project on Climate Change Communication.
Lemos, M.C., Kirchhoff, C.J., Kalafatis, S.E., Scavia, D., Rood, R.B., 2014. Moving climate information off the shelf: boundary chains and the role of RISAs as
adaptive organizations. Weather Clim. Soc. 6 (2), 273–285.
Loewenstein, G., 2010. Insufﬁcient emotion: soul-searching by a former indicter of strong emotions. Emotion Rev. 2 (3), 234–239.
Lorenzoni, I., Pidgeon, N.F., 2006. Public views on climate change: European and USA Perspectives. Clim. Change 77, 73–95.
Lorenzoni, I., Nicholson-Cole, S., Whitmarsh, L., 2007. Barriers perceived to engaging with climate change among the UK public and their policy implications.
Global Environ. Change 17 (3–4), 445–459.
Lövbrand, E., Pielke Jr, R., Beck, S., 2011. A democracy paradox in studies of science and technology. Sci. Technol. Human Values 36, 474–496.
Maibach, E., C. Roser-Renouf, and A. Leiserowitz. 2009. Global Warming’s Six Americas 2009: An Audience Segmentation Analysis. Yale University and
George Mason University. New Haven, CT: Yale Project on Climate Change Communication.
Mansbridge, J., 1983. Beyond Adversary Democracy. University of Chicago Press, Chicago, IL.
Marx, S.M., Weber, E.U., Orlove, B.S., Leiserowitz, A., Krantz, D.H., Roncolia, C., Phillips, J., 2007. Communication and mental processes: experiential and
analytic processing of uncertain climate information. Global Environ. Change 17, 47–58.
McCright, A., Dunlap, R., 2011. The politicization of climate change and polarization in the American public’s views of global warming, 2001–2010. Soc. Q.
52, 155–194.
Metropolitan Council. 2012. ‘‘What Lies Ahead: Population, Household and Employment Forecasts to 2040’’. Saint Paul, MN.
Miller, J.D. 2012. ‘‘Climate Change: Generation X Attitudes, Interest, and Understanding. The Generation X Report’’, A Quarterly Research Report from the
Longitudinal Study of American Youth. Vol 1 (3).
Moser, S.C., 2007. More bad news: the risk of neglecting emotional responses to climate change information. In: Moser, S.C., Dilling, L. (Eds.), Creating a
Climate for Change: Communicating Climate Change and Facilitating Social Change. Cambridge University Press, Cambridge, UK, pp. 64–80.
Moser, S.C., Boykoff, M.T., 2013. Climate change and adaptation success: the scope of the challenge. In: Moser, S.C., Boykoff, M.T. (Eds.), Successful
Adaptation to Climate Change: Linking Science and Policy in a Rapidly Changing World. Routledge, New York, NY, pp. 1–33.
76 R. Phadke et al. / Climate Risk Management 9 (2015) 62–76Myers, T.A., Nisbet, M.C., Maibach, E.W., Leiserowitz, A.A., 2012. A public health frame arouses hopeful emotions about climate change. Clim. Change 113,
1105–1112.
Ogilvie, J., 2002. Creating better futures: scenario planning as a tool for a better tomorrow. EH Business, Oxford, UK.
Powell, M., Delborne, J., Colin, M., 2011. Beyond Engagement Exercises: Exploring the U.S. National Citizens’ Technology Forum from the Bottom-Up. J.
Public Deliberation 7 (1).
Rask, M., Worthington, R., Minna, L. (Eds.), 2012. Citizen Participation in Global Environmental Governance. Routledge Press, New York.
Roser-Renouf, C., Maibach, E.W., Leiserowitz, A., Zhao, X., 2014. The genesis of climate change activism: from key beliefs to political action. Clim. Change 125
(2), 163–178.
Rowe, G., Frewer, L.J., 2004. Evaluating public-participation exercises: a research agenda. Sci. Technol. Human Values 29 (4), 512–556.
Sanders, L.M., 1997. Against Deliberation. Polit. Theory 25, 347–376.
Sclove, R., 1995. Democracy and Technology. Guilford Press, New York.
Sheppard, S., 2012. Visualizing Climate Change: A Guide to Visual Communication of Climate Change and Developing Local Solutions. Routledge Press,
New York.
Sheppard, S., Shaw, A., Flanders, D., Burch, S., Wiek, A., Carmichael, J., Robinson, J., Cohen, S., 2011. Future visioning of local climate change: A framework for
community engagement and planning with scenarios and visualization. Futures 43 (4), 400–412.
Stirling, A., 2008. ‘Opening up’ and ‘closing down’: power, participation, and pluralism in the social appraisal of technology. Sci. Technol. Human Values 33,
262–294.
Sturgis, P., Allum, N., 2004. Science in society: re-evaluating the deﬁcit model of public understanding. Public Understanding Sci. 13 (1), 55–75.
Taylor, D.E. 2014. The State of Diversity in Environmental Organizations: Mainstream NGOs, Foundations & Government Agencies. Retrieved from
http://diversegreen.org/report/.
Weber, E.U., 2006. Evidence-based and description-based perceptions of long-term risk: Why global warming does not scare us (yet). Clim. Change 77, 103–
120.
Whitmarsh, L.S., O’Neill, Lorenzoni, I., 2012. Engaging the Public with Climate Change. Earthscan, Washington, DC.
Wolf, J., Moser, S.C., 2011. Individual understandings, perceptions, and engagement with climate change: insights from in-depth studies across the world.
Wiley Interdisciplinary Rev. –Clim. Change 2 (4), 547–569.
Young, I.M., 1990. Justice and the politics of difference. Princeton University Press, Princeton.
Young, I.M., 1996. Communication and the other: beyond deliberative democracy. In: Benhabib, S. (Ed.), Democracy and Difference: Contesting The
Boundaries of The Political. Princeton University Press, Princeton, pp. 120–136.
